and spleen have not been previously documented in humans 6. or dogs. This metastatic pattern may be added evidence to the distinct environmental requirements of the tumor in this case. Leav Aortic-iliac thromboembolism or thrombosis has been re-We report the necropsy and ancillary findings of a female ported in several species. 2, 8, 9 Affected animals usually present Charolais calf that died following massive ischemic necrosis with a history of acute rear limb weakness or paralysis. The of hind limb musculature caused by an occluding aortic-iliac most common pathogenesis is the detachment of an intra-thromboembolus. The source of the thromboembolus was cardiac thrombus with subsequent lodgment at the aortic-an intracardiac thrombus attached to a vegetative lesion of iliac bifurcation. The condition is well documented in the the left atrioventricular valve. To our knowledge, aortic-iliac cat where cardiomyopathy predisposes to intracardiac thromboembolism secondary to valvular endocarditis has thrombus formation. 2 In dogs and birds, thrombus formation not been previously reported in cattle. has been reported infrequently as a sequel to bacterial val-A pastured, 650 lb, 6-month-old female Charolais calf with vular endocarditis. 8, 13 no prior history of clinical illness was observed separated Aortic thrombosis occurs sporadically in the horse, but the from the main herd. Within a few hours, the calf was found precise pathogenesis and origin of the occluding thrombus is recumbent with posterior paresis, cold hind limbs, pyrexia less clear. 6 In some cases, initiation of thrombus formation (rectal temperature of 106 F), hyperpnea, and tachycardia. is thought to occur at the aortic-iliac bifurcation. Suggested The calf died 24 hours following observed onset of clinical predisposing conditions include systemic infection (e.g., signs. strangles or influenza), Strongylus vulgaris larval migration, At necropsy the septal leaflet of the left atrioventricular back trauma, or racing-associated blood flow turbulence. 6 valve was effaced by a granular, mottled, light tan-red, ovoid One case of aortic-iliac thrombosis has been reported in a 2 x 4-cm mass (Fig. 1 ). Extending from this mass into the calf that also had a severe necrotizing colitis. No predisposing proximal 8 cm of the aorta was a dark red thrombus. A 1 -cm cardiovascular lesions were noted in this calf and the authors circular portion of the adjacent anterior left ventricular free proposed several mechanisms whereby intestinal lesions may have predisposed the calf to a disseminated thrombogenic wall was depressed and eroded ( Fig. 1 ). In the subendocardial myocardium of both the left and right ventricle, there were syndrome. 11 multiple 0. light tan saddle thromboembolus (Fig. 2) . The saddle throm-Received for publication August 10, 1992. boembolus was easily removed with no attachment to vessel walls noted. In both hind limbs, large coalescing areas of the adductor, semitendinosus, and semimembranosus muscles were light tan, dry, and friable and surrounded by 0.5-1-cmwide zones of hemorrhage.
Abdominal and thoracic viscera were severely autolytic. Kidneys were markedly friable and had large numbers of 1-4-mm circular white foci in the cortices. Fewer similar foci were present in the adrenal cortices.
Microscopically, the mass from the septal leaflet of the left atrioventricular valve was characterized by fibrovascular proliferation of leaflet connective tissue with discontinuous overlying endothelium. Adherent to exposed subendotheliurn were dense lamellae of fibrin and neutrophils, which contained coalescing colonies of gram-positive coccoid bacteria. The attached, superficial cardiac thrombus was laminated and contained predominantly fibrin and erythrocytes with fewer leukocytes and no bacteria.
The endocardium from the adjacent left ventricular free wall had a circular erosion corresponding to the point of contact between the endocardial surface and the valvular endocardial lesion (Fig. 1) . Microscopically, the ventricular endocardial lesion was focal, ulcerative endocarditis. The endothelium was not present, and there were dense aggregates of neutrophils, lymphocytes, and macrophages overlying a bed of granulation tissue.
Arteries and arterioles of the left and right ventricular myocardium, renal cortices, and adrenal cortices were occluded by septic emboli. Surrounding several of the occluded vessels were abscesses composed of dense aggregates of neutrophils with moderate numbers of lymphocytes and plasma cells. Some abscesses were surrounded by a thin rim of fibrous connective tissue. These abscesses corresponded to the white foci observed grossly in the kidney, adrenal gland, and myocardium. Acute coagulative necrosis was present in skeletal muscles from the hind limbs. Myofibers were diffusely swollen, eosinophilic, lacked cross-striations, and were occasionally granular. Many myofibers were fragmented and separated by abundant hemorrhage.
Staphylococcus aureus was isolated from the heart-valve mass.
Laboratory and necropsy results confirmed chronic bacterial (S. aureus) vegetative endocarditis of the left atrioventricular valve resulting in embolic septicemia and abscessation of the ventricular myocardium, adrenal cortices, and renal corticomedullary parenchyma. Lack of organization of the intracardiac thrombus suggested that formation was relatively recent (2-3 days prior to death). It is likely that detachment and aortic-iliac thromboembolism with hind limb ischemia occurred within a few hours of the onset of clinical signs. The clinical history of acute hindlimb hypothermia and paresis, and the acute coagulative necrosis of the hind limb musculature confirm the saddle thromboembolus to be an antemortem finding.
The reason for S. aureus colonization in the left atrioventricular valve of this calf is not known. The right atrioventricular valve is the most common location for bacterial vegetative endocarditis in cattle. 3, 10, 12 This predilection is not completely understood; however, it has been suggested that increased exposure to recurrent bacteria originating from other locations in the systemic circulation may play a ro1e. 4 Support for this pathogenesis is provided by the high incidence of bacterial vegetative endocarditis of the right atrioventricular valve reported in cattle with chronic bacterial infections such as traumatic reticulitis, metritis, mastitis, foot rot, or superficial wounds. 10, 12 The left atrioventricular valve could be exposed to recurrent bacteremia originating from lung infection; however, no source of recurrent bacteremia was identified in this calf.
Most bacteria require functional damage to the mural or valvular endocardial surface to facilitate bacterial adherence and colonization. 5,9 Valvular endothelial damage due to blood flow turbulence or circulating bacterial toxins can be followed by the formation of localized sterile platelet-fibrin deposits. 9 Bacterial seeding of these fibrin deposits is enhanced by specific bacterial adhesion factors or bacterial agglutinating antibodies, which form circulating bacterial clumps. No obvious cause of predisposing left atrioventricular valve damage was observed in this calf.
Staphylococcus aureus is a rare isolate from vegetative endocarditis lesions in cattle where Actinomyces (Corynebacterium) pyogenes and hemolytic Streptococcus sp. are the most common isolates. 4, 7, 10, 12 Staphylococcus aureus is a frequent cause of acute bacterial endocarditis and vegetative valvular endocarditis in humans and is unique among com-monly isolated etiologic agents in that it can implant on previously normal valves. 5, 9 This implantation is mediated by adhesion factors present in some strains of S. aureus including a cell-wall slime and/or receptors for fibronectin of endothelial cell origin. 1 These virulence factors may have been important in S. aureus colonization of the left atrioventricular valve in this calf.
Typically bacterial vegetative valvular endocarditis in the left heart of cattle does not result in aortic-iliac thromboembolism. Hypercoagulable blood predisposes to thrombus formation and propagation in several species and may be caused by a variety of mechanisms. 9 Documented examples in animals include high platelet reactivity in cats and decreased inhibition of the intrinsic coagulation system in dogs. 2, 3 The status of blood coagulability prior to thrombus formation in this calf is unknown.
